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Abstract: This study shows the results of an autobiographical questionnaire of Spanish university
students regarding two different educational models caused by the COVID-19 pandemic: face-to-face
and e-learning. The aim is to discover their perceptions and opinions about their experiences during
the learning process and what they have experienced during this global emergency and period of
home confinement. The sample is made up of 100 students from the Primary Education Degree
programme and the research was carried out through a qualitative study of the questionnaire. The
results, divided into categories of each educational model, show the interpretation that the students
make of the current reality and their own learning process. The most important aspect of the face-
to-face learning model, according to 75% of the students, is direct communication with the teacher,
and for 88% of them this model was effective. For the e-learning model, the flexible schedule, the
economic savings and explanatory videos are the relevant ideas that the students express, with 68%
stating that it was an effective model. The main conclusion is that the students prefer to continue
with the face-to-face learning process (49%) rather than online teaching (7%) or, failing that, mixed or
blended learning (44%), where the theoretical classes could be online and the practical classes could
be face-to-face.
Keywords: COVID-19; education; e-learning; face-to-face learning; perceptions
1. Introduction
The year 2020 will be remembered in the history of humanity as the year of the global
pandemic caused by COVID-19. The health alarm made what we had until then known
as “normal” cease to be so in all areas of our lives. In education, the simple daily act of
going to class became “staying at home” in front of a computer, with consequent stress and
technological fatigue. This situation changed our ways of perceiving and seeing education,
of how to teach, how to learn and how to evaluate the acquisition of competences and
abilities by students.
The purpose of our qualitative research is precisely to learn how the university stu-
dents see our current form of education [1]. We aim to find out their perceptions and
opinions about their experiences during the learning process, what they value from face-to-
face education and distance education and what they have experienced since the state of
alarm was decreed in Spain on 14 March 2020 [2].
There have been numerous ideas, proposals, press articles and research on COVID-19
and its impact on education [3], and how the next course (or the next school year) should
be faced. Of all the studies, we should highlight the theories presented by Trujillo et al. [4]
and Diez-Gutierrez and Gajardo-Espinoza [5]. The latter reveal the digital, educational and
social gap that occurred during confinement, as well as the educational policies adopted in
Spain, and they also carry out an investigation by surveying family units throughout Spain.
This research aims to describe the view that families have on how to manage education and
school assessment in times of COVID-19. Likewise, Trujillo et al. [4] carried out a study of
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teachers, families and students in order to provide key conclusions to help understand the
position of the educational community in the face of the state of alarm. They also offer an
action plan and some recommendations for the next school year in primary and secondary
education. They show that students are not happy with the level of teacher attention
towards them and show frustration and dissatisfaction with the excess of submitted work
required. In the case of university students, Demuyakor [6], Muthuprasad et al. [7] and
Nguyen, Pham and Nguyen [8] analyse the perceptions of students about their training
during the pandemic. For example, Demuyakor [6] concludes that learning success requires
good teacher–student interaction, and that it is essential to notice that technology cannot
replace the teaching work of a teacher.
The main aim of the present study is to identify the perceptions of university students
who have to deal with two different educational models of teaching that they have been
confronted with due to the global pandemic, in order to establish guidelines or design an
appropriate teaching methodology plan related to teaching and learning practices to be
used in the next school year. It is important to discover the opinions and concerns of the
students, to establish some guidelines based on them and on teachers’ experiences, and to
find the teaching model that best suits the needs of students, so that the teaching/learning
process can be effective. It is therefore a question of thinking about the teaching and
learning process, verifying how lockdown has influenced this process, and evaluating
whether the resources have been useful for student learning. Finally, the results of this
research study will be used to improve teaching practice and professional action in future
educational settings.
The educational models of teaching and learning experienced by university students
within the same semester and subject can be identified with the face-to-face learning model
and with the e-learning model [9–12]. Face-to-face learning, which we will call F2FL, takes
place completely face-to-face in the classroom, both for theoretical lessons and practical
classes, combining pedagogical practice with others carried out online on the subject’s
Moodle platform [12,13], such as: communication with the teacher (notices, chats, forums
or emails), sharing documentation, submission of students’ tasks and PowerPoint presen-
tations using a projector in face-to-face classes. The latter educational model, e-learning,
which we will call EL, corresponds to a totally online education training supported by ICT,
without any physical presence in the classroom. The theoretical and practical lessons as
well as the meetings are carried out synchronously using each subject’s Moodle platform,
along with Google Meet or YouTube, or asynchronously with explanatory videos of the
subject content or the practice in question. In our case, the EL model is a combination of
synchronous and asynchronous lessons and/or tasks [12]. Students had to make continu-
ous use of their computers, tablets or mobiles to connect to the internet and follow their
teaching-learning process from home.
The F2FL model was experienced by the students from 10 February to 13 March 2020;
and the EL model was tested between 16 March and 29 May 2020, the day classes ended
and the exam period began, which were also conducted online. We want to emphasize that
the subjects are prepared and planned for an F2FL educational model, i.e., for being taught
in the classroom, and not for being taught online. Over only one weekend, the teachers
and the students had to make a huge effort to adapt themselves to the new situation (home
confinement) and to the EL model. With this, we would like to make clear that the change
in educational model was not gradual, but was very fast and could not take full advantage
of the positive aspects of e-learning teaching.
2. Background
As mentioned in the previous section, this paper presents the results of an autobio-
graphical questionnaire of Spanish university students regarding two different educational
models brought about by the COVID-19 pandemic: face-to-face and e-learning.
Nowadays, the F2FL model is enriched with the use of the internet in the sense that
teachers and students have class in traditional timetables and classrooms, but also use the
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virtual platform or classroom, where the teacher can upload diverse information needed for
teaching, and which is a learning support for the student at home. The virtual classroom is
conceived as an information space containing the subject’s programme, schedule, different
documents for learning and practical classes, meetings, etcetera [10]. This represents the
basic educational model in the use of virtual classes, planning it as an appendix to the
traditional F2FL model, in which the teachers do not change the activities, the type of
communication and the teaching methodology. In short, the teacher continues with the
usual methodology, but supported with a technological resource [10].
With respect to e-learning, first of all, Rosenberg [9] defines learning as the process
by which people acquire new skills or knowledge for the purpose of enhancing their
performance; and he also says that there is a migration of information to the online
environment, which can be updated continuously. Although face-to-face learning continues
to play an important role, more people are demanding access to learning anytime and
anywhere. Rosenberg defines e-learning as a networked phenomenon allowing for instant
revisions and distribution of information and tools to improve learning. E-learning is
powerful when both training and knowledge management are integrated, but even more
powerful when integrated with classroom training in a learning architecture, which is the
design, sequencing, and integration of all electronic and non-electronic components of
learning. Area and Adell [10] state that the main characteristic of e-learning is that it is a
training process that occurs totally or in part through a virtual environment where both the
teacher–student interaction takes place as well as the students’ activities with the learning
materials. They show the benefits of e-learning, and some of them are the following, as
also cited by Rosenberg [9]:
1. Extend and facilitate access to learning for groups and/or individuals who cannot
access the face-to-face modality.
2. Increase the autonomy and responsibility of the student in their own learning process.
3. Flexibility in educational times and places.
4. Access to many resources and data offered by the teacher at any time and any place.
The blended learning (BL) educational model falls midway between EL and F2FL. It is
a combined model of teaching with presence in the physical classroom and in the virtual
class [10,14]. The virtual class is not only a source of support, but is a place where the
teacher develops various actions for student learning. This new BL model is an innovation
with respect to the F2FL model, creating new ways of communication and teacher–student
interactions and in the teaching/learning process. Chandra and Fisher [15] conducted a
study of students’ perceptions of a blended-learning environment, where they obtained
positive perceptions, such as: accessibility and being able to rewatch as many times as
they liked, the environment promoted autonomy of learning, it enabled students to work
at their own pace, and sustained interest in the subject. However, on the negative side,
they reported that many students preferred the option of asking the teacher in a face-
to-face environment, where their question could be answered in that moment, rather
than by email, which could be delayed or misunderstood. Nonetheless, overall, the BL
model has the positive aspects of the other two models, being a mixed model of both. By
way of example, in the use of the BL model, Piñero and Costado [16] present the results
obtained with co-designed activities focused on the development of competences linked
to the development of geometric knowledge in student teachers. They conclude that the
implemented experience in BL learning contributed to generating more complex, rich and
varied geometric problems, preserving the objectives of content and procedures.
There have also been previous studies on the opinions of students in two different
learning situations, showing their preferences and dislikes [17–20]. All of them show similar
conclusions or focus their attention on the same ideas, talking about the relationship of the
student with the teacher and other classmates, manipulative materials, bad connectivity or
problems with the internet or lack of technological devices at students’ homes. Altunay [17]
and Gunes [19] conclude that the majority of students do not want to receive instruction
through online distance education methods, while Altunay [17], specifically, shows that
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the lack of autonomy in distance learning is conditioned by how students were taught
without being autonomous in secondary education. In their study, Noviana, Sukardi and
Suryanti [21] show that the learning process is affected by different aspects, such as gender,
age and school type (urban or rural). They conclude that female students were better than
their male counterparts because they are more motivated and have better abilities in time
management. They also state that the eighteen-year-olds suffer a decrease in cognitive
function in associative memory, which affects learning ability, and that the learning process
is affected by the availability of access to technology, while the lack of resources and
infrastructure played an important role.
Finally, concerning the educational models, there is the study by Johnson et al. [22].
Their results revealed that their students held more positive perceptions about the instructor
and the whole course in the face-to-face compared to the online model, although there was
no difference in the measure of learning. They highlight as quality characteristics of the
F2FL model: the students’ ability to maintain a dialogue with the instructor and others,
and the opportunity to receive multiple and diverse examples and illustrations from the
instructor, which were of poor quality in the online environment. Moreover, in this research
study, they emphasize that students in the F2FL model can join together more easily to
discuss class projects, work out any differences of opinion, and build social relationships, in
contrast to the EL model. It is therefore reasonable to assume that the relationship between
students and interaction with the instructor are among the most important for students.
3. Methodology
To achieve our aim, we chose a descriptive qualitative method [23] where the tes-
timonies of the students are collected through a qualitative questionnaire [24] of open
questions structured in three sections to discover the perceptions and opinions of the
students regarding each of the educational models presented above, and which they prefer
to follow in their training. In addition, the questionnaire had a fourth quantitative section
to assess the resources used during the two educational models of teaching. The students
had to rate from 5 to 1 each of the resources set out in the questionnaire, with a 5 being
valued as “very useful” and a 1 as “not very useful”. The students were even given the
option of not answering with the option: “do not know/no answer” (NK/NA). In the
results section, there is a specific sub-section where the students’ assessments are shown.
The initial theoretical position of this qualitative research is the symbolic interactionism
of Grounded Theory [25]. It explains that the central research starting point for qualitative
research consists of the different meanings that individuals give to their own experiences
or events. The data analysis involves carrying out a survey, codifying the information
into categories and comparing the information obtained. This theory allows one to give
an explanation to the relationships between two or more categories of the same reality.
It is thus a constant comparative methodology of data analysis and constitutes a set of
conceptual hypotheses about the reality studied [26], whereby concepts and hypotheses
are formulated throughout the research itself. The researcher (member of teaching staff)
fragments and segments the data contained in the text, trying to list a series of emerging
categories (open coding). This entails classifying the expressions contained in the text to
assign concepts. The most interesting are selected from all the categories to make a deeper
analysis, enriching them with more passages from the text (axial coding), to finally obtain
a central category (selected coding) that includes the other categories [25].
Our premise is to analyse the interpretation that a group of students makes of the
reality that they had to live through during the pandemic. For this reason, we analyse
their perceptions, opinions and experiences of the two educational models (F2FL and
EL) that they experienced in the same semester and subject, and then we compare them.
From the students’ own words, as we will see in the results section, a third, preferred
educational model can be extracted, as can the subjectivity aspect, that is, aspects related to
their emotions and feelings.
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The survey consisted of three sections of open questions in the form of an autobio-
graphical questionnaire for students to express their own opinions about the two educa-
tional models. In qualitative research, the narrative biographical approach comprises data
collection and analysis methodology, and a way of building knowledge in educational and
social research [27]. Autobiography allows the researcher to gain proximity to students
and their reality. The sections of the autobiographical questionnaire were the following:
1. Section 1 consists of four open questions to learn the opinion of the students about the
F2FL model, taking into account their individual experience and to find out whether
they were able to argue positive and negative aspects of the model, to give some
recommendations for improving such a model for the next course, as well as assessing
whether it had been effective or not in their own personal cases.
2. Section 2 contains the same questions as in Section 1, to find out the students’ percep-
tions of the EL model.
3. Section 3 has two open questions, asking about what educational model they would
like to continue their training with at the university, and their concerns or other aspects
that the learners would like to express about the situation generated by COVID-19
and had not expressed previously in the first two sections.
The participants in this study were Cádiz university students, from the Primary Educa-
tion Degree of the Faculty of Education Sciences. The sample is made up of two sub-samples,
since students from two different subjects in the area of mathematics have participated. These
two sub-samples were chosen because the authors of the paper were the professors of these
students. The total number of enrolled students was 140, and 100 of them participated in the
survey, i.e., a response rate of 71.4%. Specifically, 47 of the 100 participants were enrolled in
the subject of Mathematical Knowledge I, and 53 in the subject of Didactics of Mathematics I.
Of the 100 students who responded to the survey, 72 were women and 28 men, with an age
range between 18 and 20 years old for the vast majority.
The survey was prepared by teachers (authors of the paper) in April 2020, using an
anonymous Google form and it was made available to students in May 2020, so that they
could answer it during that month. In the month of June, the teaching staff proceeded
to analyse the students’ responses. For this reason and for this analysis, the responses in
each of the sections that were part of the data collection instrument were read repeatedly.
The first step of the analysis was the extraction and collection of fragments of the original
autobiographical texts that provided relevant information about the educational models.
After this, the data classification began with the determination of categories that come from
the collected material, looking for conceptions or ways of thinking shared by the interviewees.
4. Results
The analysis of the data collection instrument, that is, of the survey, went through the
following processes. There was a first extraction of relevant fragments from the original
autobiographical texts from the questionnaire, where they give information on the two
educational models. These fragments were subsequently analysed by the authors of the
paper (teaching staff) to be codified and to identify each category. These categories are
the conceptions and ways of thinking shared by the interviewees (students) of the same
reality. In our case, this reality was home confinement and the change in educational model,
from F2FL to EL. For each model, the extracted categories are each one of the positive and
negative points or ideas. We must focus on what the interviewee says and not how they
say it, and we have to compare what the interviewees say.
From the original fragments, we can extract the characteristics of a third educational
model and other categories related to the students’ emotions. The subjectivity section has
been added to our study, because as the students’ responses were read, it was seen that
they emphasized expressing their feelings and emotions, as if to reflect the situation of
negativity they were experiencing.
Below, in different sub-sections, the common responses most repeated by the students
for each of the educational models are summarized. At the same time, specific fragments
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of the students themselves are shown that reveal the opinions summarized in the different
categories. The first subsection shows the results for the F2FL model, the second subsection
gives the results with respect to the EL model, and the third subsection shows which
educational model is preferred by the students for the continuation of their training. Finally,
in the fourth subsection, we reveal the opinions and emotions caused by the pandemic
situation (subjectivity).
The results are organized into different categories that arise from the analysis of the
students’ autobiographical texts. These are called relevant fragments, which are those parts
of the original texts that give information about the categories to be studied [28,29]. A
selective coding is then carried out to group the relevant texts according to the categories
analysed, and we look for ways of thinking that are shared by the students, and the
percentages of each category are obtained, that is, how many students share that thought
or opinion for each category. The most relevant categories of each educational model and
its corresponding percentage of students supporting it are shown in Table 1.
Table 1. Categories and percentages of students that expressed some relevant phrases in favour of
each category of each educative model.
Model Category Percentage (%)
Face-to-face learning model
Direct communication with the teacher 75
Direct communication with other
students and the possibility of working
in a group
55
Use of physical materials 42






Complains from other teachers 34





Empathy and adaptation from professors 46
Overwhelmed-ness 13
Stress/anxiety 11
Lack of motivation 7
4.1. F2FL Model
What the students of the F2FL model value the most is direct communication with
the teaching staff within the classroom itself, with 75% of the students talking about
this idea in their answers, since if personal doubts or other questions arise, they can be
resolved immediately. This allows the teacher to give explanations when the doubt arises,
either with another example, giving other explanations, asking another classmate who has
understood it to explain it or even being able to use manipulative materials to explain the
doubt that has arisen. The students also mention that, in class, they must take notes of the
teacher’s explanations because they do not have videos to review these explanations as
many times as they want or as they need, although they have at their disposal all the content
of the subject on the campus through PDF reading documents and class presentations.
Accordingly, it would seem that students are quite dependent on the teacher’s explanations
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in the classroom, rather than on reading and understanding the documents provided on
the subject’s platform. Just over half of the students (51%) say that in the F2FL model
it is possible to give explanations in different ways for the better understanding of the
subject and the use of manipulative materials to improve it, with 42% agreeing with this
category. They highlight the advantage of carrying out practice, due to the practical nature
of the mathematical subject, using manipulative materials in the classroom provided by the
teacher; materials that they do not have at home or cannot print out due to a lack of means.
Likewise, the students emphasize as an important aspect of the F2FL model the fact
of being able to work in a group in face-to-face lessons, with collaborative learning that
encourages discussions and debates, and not a mere distribution of practical tasks that they
must carry out and hand in. Specifically, 55% of the students support this idea. Although
it is not an analysed category, we wish to highlight that 16% of the students mention the
noise made by some classmates in the face-to-face model, something that does not happen
in the EL model, because it is a totally virtual class where everyone has their microphone
muted, so it is easier to listen to the teacher without interruptions.
Examples of student responses discussing the positive and negative aspects of the
F2FL model (in comparison with the EL model) are:
• The explanations in face-to-face classes are clearer, since more didactic resources are used,
and there is also greater participation and they are more dynamic, increasing motivation.
• It is more comfortable to practise the subject in person and in a group, where commu-
nication is easier.
• The number of students per class sometimes makes learning difficult.
• The noise from classmates or talking to the rest of the students in the class causes
greater distraction.
• A disadvantage is that the classes are not recorded and if you forget something that
you have not written down previously in your notes, you cannot see it again and it
becomes more disorganized.
• The online lessons can be extended for a few minutes without worries, and everyone
has the microphone muted which allows teachers and students who have doubts to
hear clearly.
• Not being able to work with the materials in person makes everything very abstract
and it is much more difficult to understand things.
The recommendations, which students express to improve teaching in the F2FL model,
repeat the same ideas. On the one hand, they propose reducing the number of students per
class, less repetition of each concept or idea explained and less content per class, to avoid
information overload. They ask for more hours of practical lessons, with cooperative work
and handling more material. They also ask to increase the number of face-to-face lessons
to work on the different subjects of their grades. In general, talking about the rest of the
subjects, they ask that the classes be more dynamic and participatory, and for recorded
classes to be uploaded to the subject platform for the students to be able to listen to the
explanations of the previous theoretical lessons again when at home.
Regarding effectiveness, almost all the surveyed students mentioned that the teaching
in the F2FL model was effective, specifically 88% of students. Their answers refer to
explaining that they prefer direct communication with the teachers, even non-verbal, since
the sender receives signals from the receiver to know if they are communicating well or
if they need to modify the way of expressing or explaining themselves in that instant.
Students defend the idea that it is a degree where they have to learn how to teach and, from
their point of view, the best way to develop social skills is seeing examples of their own
teachers acting in the classroom and learning from them. They prefer to work face-to-face
(not through a camera) with other classmates using manipulative and physical materials.
Examples of student responses are as follows:
• Yes. Working through different activities, games, materials, and resources made me
see Maths from a more fun perspective.
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• Yes, because having everything physically, that is, a teacher who is explaining the
contents to you in the moment, some classmates who are helping you in the moment,
some digital resources given, it is a much faster way when it comes to acquiring and
enhancing knowledge in a subject.
• Yes, since it is better for both: the teacher who receives the student’s feedback and for
the student themselves, because if they have any problems they can ask the teacher
the information and solve their doubts at the same time.
4.2. EL Model
For 44% of the students, the most important idea regarding the EL model is the flexi-
bility of timetables, because the online class schedule can be extended without limitations
according to their needs. Another idea shown in their answers is that, as microphones can
be muted, meaning there are no interruptions from other students, there is much less noise
during the class, and the teacher’s explanations can be heard perfectly and clearly, and
they were also more specific. The most notable positive aspect is that the online class could
be recorded through the use of Google Meet or YouTube and, therefore, the students could
watch it again whenever, however and as many times as they wished, and take notes with
confidence. This category is supported by 48% of the students.
Another aspect that 40% students mention is the economic sphere, as they do not have
to travel to the university on public transportation or share their cars with other classmates,
as well as not having to spend money on rental accommodation (for those students who
do not live near the campus). They even talk about their own availability, by not having to
make trips that generate loss of time, they have more time to study.
Other categories selected from the original student answers are the complaints with
respect to other teachers (34%) and the excessive number of assignments to be submitted
(37%). A repeated idea we extract from the students’ answers is that there were teachers
of other subjects who asked them to submit more work than they would have asked for
in the F2FL model, and they state that direct communication with the teacher is difficult
when it comes to asking any questions while the online class is being taught. Furthermore,
they repeat the idea of “problems with internet access” or that “the Moodle platform of
the university was not working well and it crashed all the time”, with the corresponding
distress for students who could not follow the online lessons and their loss of time waiting
for connection to be established, or having to change their resources to continue with
the online class. They also highlight the lack of technological means on the part of the
university with repeated technical problems in the Moodle platform, or of themselves, due
to living in small towns or rural areas, or not having the effective means due to economic
problems at home. They also emphasize the lack of digital resources, or having to share
them with other members of the family, as well as taking into consideration good or bad
internet connection at their own homes (13%).
Let us look at some examples of answers that corroborate these categories:
• Considerable money savings either in public transport or in renting the house.
• It becomes easier to attend because we are more available. Having more time to do
homework and study while at home, without commuting. You are more self-efficient
and the autonomy of the student is developed.
• Travel and economic cost. Travelling involves time and money that can be used for
other, more important issues.
• There are people who do not have the resources to attend online lessons. The websites
provided by the university are not effective enough.
• Some of the teachers have not taught or have not been concerned about their students,
much less about the way they teach their subject. Another disadvantage is the overload
of work we have been exposed to during this time.
• If you don’t have access to the internet, you can’t do anything—We don’t all have
the same resources—We don’t all have a place to study at home—We don’t all have
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our own room—We can’t all be on the computer at certain times—We don’t all have
mobiles or laptops.
• Reduce the amount of homework, because two weeks before the final exams we have
not been able to study yet due to the massive assignments we have to submit.
• Improve the apps where these lessons are taught, since many students are connected
at the same time and it collapses.
Regarding the recommendations for improving the teaching of the EL model, they
particularly mention the use of Google Meet or YouTube instead of the university platform
due to the technical problems that it caused, or even using other online applications to teach
and attend the lessons. However, what stands out the most are not the recommendations
related to the use of technology, but rather the teaching itself, in the sense that they request
a reduction in the volume of work to submit or the elimination of some contents from the
curriculum to be taught. However, what they demand the most is understanding on the
part of the teachers in the situation of home isolation, the lack of media or digital resources
at their homes and a greater adaptation to the individual situation of each student.
To finish the analysis of the students’ responses regarding the EL model, let us examine
its effectiveness according to the students surveyed. There are three general answers: “yes”,
“somewhat” and “no”. Those who answer “yes” are always thinking of the specific teachers
of mathematical subjects (who carry out this study) and praising the involvement, effort,
adaptation and means used by the teachers of that subject. In the second case, those who
answer “somewhat” or “so so” or “yes and no” is because, although the teaching staff have
adapted well to the circumstances, they prefer face-to-face lessons for the reasons already
argued previously. Finally, those who directly say “no” do so because of their preference
for face-to-face lessons, that is, the F2FL model, due to its direct contact with the teacher or
classmates, and the other reasons stated above. Specifically, 68% of the students answered
that the EL model was effective, but many of them conditioned their response because of
the involvement of the teaching staff in these subjects, or the existing ICT resources, or they
say “yes” but they prefer face-to-face.
4.3. Preferred Educational Model
Analysing the first of the two open questions of the third section of the questionnaire,
we obtain the following results. The specific question about the preferred education model
was posed and answered by the students always in consideration of the next school year
in the pandemic situation and the possibility of returning to the classroom in the faculty.
The students’ answers are therefore conditioned by this, and they are not about the F2F,
blended or electronic learning model in a general context.
Most of the students, 49 out of 100, prefer the F2FL educational model, particularly
in order to be able to carry out working group activities in person. An indispensable part
of learning is understanding and handling manipulative materials that as future teachers
they will use in their classrooms with their students for better learning. They also prefer
face-to-face classes for social contact with their classmates and to be able to carry out this
practice in work teams with truly collaborative learning and not a mere division of tasks
that each student must submit as a part of a group, which is what they did in the EL model
of distance learning. They also mention the face-to-face contact with the teachers for a
better understanding of explanations, to be able to ask questions in real time and so that
the teacher can give more examples and explanations or carry them out in a different way.
In contrast, in the EL model, it was difficult to ask questions while the teacher was teaching
(even though they were allowed to).
However, 44 out of 100 students prefer a “mixed” class, understood by them as both
face-to-face lessons—practical classes to be able to socialize, work in groups and have
manipulative materials—and the e-learning method. Here the theory classes would be
synchronous, that is, the teacher uses Google Meet or YouTube to teach online, or using
asynchronous lessons recorded on video to be viewed by the students whenever, however
and as many times as they wish, and even to stop them to be able to “take notes”, as they
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say themselves, or to understand the explanations better. Therefore, from the students’
own words, a third educational model can be introduced in this study that corresponds to
blended learning [14,16], consisting of face-to-face combined with e-learning lessons, that
is, a b-learning model (BL) that combines classic pedagogical practices with others carried
out online [13].
Only 7 people out of 100 would like to have wholly e-learning teaching, that is, to
follow their training with the EL model entirely.
Below, we show the responses of the students themselves to each of the ideas men-
tioned above, where they express their desire to continue their training through the F2FL,
EL or BL models:
• In general, I would continue with the face-to-face model, since in the theoretical
lessons if you have doubts they are raised and resolved in the moment and you do
not lose the thread as much as in an online class. And especially face-to-face lessons
are much more effective to use the materials that we need to get to do the practices
and that the whole group uses, and we can raise doubts about the work at the time.
• I prefer face-to-face teaching. It allows us to separate the place of work that is the
university, and the place of rest, which is the house. Otherwise, with the e-learning
method there is no timetable, so we have to be connected 24 h a day.
• Face-to-face teaching, since I see the lessons in the classroom more effective due to the
explanations, doubts and teaching materials that this subject requires for its completion.
• My preference is mixed teaching, because it allows us to get to know and handle both
methodologies that are important for our future profession as teachers. Besides, it
could be a good option to the preference of all students.
• Mixed teaching combining face-to-face and online lessons so that some days we are at
home to study and others at the university for work.
• I would like to continue with online teaching, as I have explained before, I find the
explanations online better than in face-to-face due to the explanatory videos.
4.4. Subjectivity
A final open question was included in the data collection instrument to give the
students the opportunity to express themselves freely, not only about teaching or the
quality of the teaching/learning process, but also so that they could express their emotions
and feelings resulting from the global pandemic situation or some other ideas that they
wanted to express and had not already expressed previously in the autobiographical
questionnaire. We have named this section “subjectivity” because we think that it is a word
that represents what we are going to talk about: personal opinions not related with the
educational models but students’ feelings or worries about the situation they underwent.
The most prominent idea is the lack of empathy and adaptability of the university
professor to the pandemic situation. They mention on several occasions that the teaching
staff of other subjects have resources but do not know to use them, or do not pay attention to
the students’ needs, or only upload documents to the platform for reading and completing
the assignments that they had to submit. They mention that other teachers have asked them
to submit more work than that required at the beginning of the F2FL period, meaning that
they have been swamped with work, with their corresponding submission deadlines being
badly planned (showing a lack of coordination between teachers of different departments
and the lack of attention of teachers of other subjects). They tend to blame others rather than
taking responsibility themselves for the tasks. The category studied here is the empathy or
adaptability of the teaching staff to the pandemic situation and to the transformation of the
F2FL model to EL model, with 46% of the students talking about this idea.
Some responses related to these ideas are as follows:
• Most of the teachers, as a substitute for the face-to-face classes, have devoted them-
selves to uploading their documents and asking us to submit more tasks.
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• It all depends on the teacher, if he or she wants us to learn, we will learn; but if they
are not aware of their students during online lessons to see what we are doing, we do
not learn anything.
• Many teachers, having insufficient resources, do not know how to carry out online
teaching, which is not surprising, since it is the first time they have faced it and they
are not offered the necessary materials to be able to carry out their work correctly.
It is in these moments when we realize how undervalued education is and the few
resources that are offered to both students and teachers.
• Teamwork has been devastating, as there is no physical space and relying on an online
environment has been a disaster. It has been shown that the generation of “digital
natives” is a fallacy, since there is nothing beyond social networks.
Other ideas mentioned by the students are related to their emotions. They talk about
constant stress, feeling overwhelmed, anxiety, frustration, sadness, nervousness, suffering,
worry. These are words from first- and second-year students, between 18 and 20 years
old. Indeed, although it is not the scope of our paper, we think that talking about the
students’ feelings is important, in this case, in terms of the moral damage caused by the
international pandemic. All ideas we extract from the original texts that are derived from
the pandemic situation and home confinement are negative emotions, which can lead
to a teaching and learning process that is neither optimal nor effective. Seven per cent
of the students talk about a lack of motivation or feeling discouraged, which is caused
by work overload or insufficient empathy shown by the teaching staff. All of this has
discouraged the students, sapping their desire to continue studying or even making them
consider abandoning their degree. Other students (13%) mentioned that the situation of
home lockdown was tiresome and that they felt overwhelmed. The whole international
pandemic situation was so important and complicated that they were unable to think
about anything else, and many of them suffered from family economic problems. This also
caused stress and anxiety in 11% of the students, who mention constant fatigue and the
impossibility of concentrating on their studies.
Some examples of this are the following responses:
• It has been very hard in my opinion. I have been involved in very overwhelming
situations, because everything that is happening affects you. If we add to the current
situation that it is not possible to go out to “clear our minds” and that a large amount
of work and study is required (not in this subject), a person is out of breath and
strength, with no motivation.
• Well, for me, like many, I think it has been a constant burden and frustration, the
overload of work sent by some teachers (not in this case) or the lack of information
from others has made lockdown a suffering with the continuation of our training.
• The online teaching that we had to embrace due to COVID-19—I think that in my case
it has been constantly linked to stress and fatigue.
• This situation has caused me constant stress.
• I believe that the priority is organization and sympathy towards the students to
maintain motivation and obtain positive results.
• Where is the motivation to learn? Because I have felt like a robot.
• The first semester I was very motivated and kept everything up to date, but it is true
that this semester it is taking me a lot to study. I know that this is going to lead to
worse grades than I could have in other circumstances.
4.5. Resources Used by the Teaching Staff
The last part of this research to be highlighted is the assessment that the students made
of the resources used by the teaching staff in each of the previously described teaching
models, F2FL and EL.
As mentioned previously, within the questionnaire there was a specific section ded-
icated to evaluating the resources used, rated (on a Likert scale) from “very useful” (5)
to “not very useful” (1), even giving the option of “don’t know/no answer” (NK/NA).
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The resources used by the teaching staff included in the questionnaire are shown in the
first column of Table 2, together with the percentages for each value in the Likert scale
and its mean value. All items show values up to 4, except the PDF readings and working
individually. These items are the worst valued by the students, with 21% and 33.7% of
them indicating that the item is very useful, respectively. In contrast, the most useful items
are communication (78%), video/YouTube theoretical lessons (73%), and F2F practical
lessons (70%). These results show the same ideas as the students’ words in the previous
sections, focusing their attention on communication with the teacher, online theoretical
lessons and F2F practical classes.
Table 2. Percentages of each value in the Likert scale and media value for resources used by the
teaching staff.
Resource 5 4 3 2 1 Media
PowerPoint presentations 62.7 32.2 4 1 0 4.56
PDF readings 21 35.8 26.3 13.7 3.2 3.58
F2F theoretical lessons 60.2 24.5 10.2 5.1 0 4.4
Video/YouTube theoretical lessons 73 20 5 2 0 4.64
F2F practical lessons 70 21 8 1 0 4.6
Meet/YouTube practical lessons 54 33 7 5 1 4.34
F2F meetings with the professor 55.5 23.8 14.3 4.8 1.6 4.27
Meet/YouTube meetings with the professor 64.6 22 8.6 2.4 2.4 4.44
Working individually 33.7 13.7 19 21 12.6 3.35
Working in group 49 27 15 6 3 4.13
Individual works 44 31 13 9 3 4.04
Group works 50 36 9 3 2 4.29
Notices 51 29.6 9.2 7.1 1 4.18
Schedule 63.7 21.1 13.1 2 0 4.46
Communication 78 19 3 0 0 4.75
The most relevant results are also shown in the figures below, in which the Y axis
shows the number of students, and the X axis the Likert scale (values between 1 and 5) and
the NK/NA answer. Figure 1 (top) corresponds to the assessment by the students of the
teacher’s explanations compared to the reading of PDF documents by themselves. The
PowerPoint presentations of the subject content by the teacher were rated as very useful
by 62.7%, as opposed to focusing on readings (articles or books) by themselves (21%) and
studying independently. Moreover, 73% of students consider the recorded videos to be
more useful, so as to be able, in their own words, “to watch the video as many times as
they wish”, as well as to be able to stop it at any time to take notes on the presentations
or explanations from the teachers. In Figure 1 (bottom), the scores of the students of the
face-to-face theoretical lessons are shown versus the online format recorded on video or
YouTube channel.
In Figure 2 (top), the scores of the practical lessons are shown in the face-to-face model
compared to the same type of lesson but online. What the students said is that the former,
the face-to-face lessons, are more useful than the latter. Related to this, Figure 2 (middle)
shows the students’ assessment regarding the way of working (individual versus group),
considering working in groups as more useful than individually. Finally, Figure 2 (bottom)
shows the students’ assessment of the usefulness or the uselessness of the use of notices on
the online platform of the subject, as well as a schedule of the subject created by the teacher,
and the communication of the students with him/her, with the latter being the best rated
by the surveyed students.
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From the assessment by the students shown in the previous figures, Table 2 and
previous explanations, it may be deduced that there is a clear tendency or predilection of
the students to the BL model, where the teacher explains the knowledge of the contents
related to the subject in question, in class, but being recorded, and the video is then made
available to them rather than in a face-to-face lesson (the mean value of video/YouTube
theoretical lessons is 4.64; and the PowerPoint presentations is 4.56). They also prefer
F2F practical lessons (mean value of 4.6) and work in a group rather than individually.
Likewise, they positively rated the planning of the subject (4.46) and its development by
the teaching staff, as well as having good communication (4.75), thus emphasizing their
dependence on the teacher.
5. Discussion
An important component of learning in the classroom is the social and communica-
tive interaction between the student and the teacher, and between students themselves.
The students’ ability to ask a question, share an opinion, or disagree with a point of view
is a fundamental learning activity [30]. Through conversation, speech and debate, a new
concept is clarified or a skill is practised. This direct interaction is precisely one of the
main demands of the students in this study, the same result found by Johnson et al. [22].
The results show that by not having the opportunity for face-to-face interaction and in-
struction, most of the students were not satisfied with the EL educational model of online
lessons, which affected their motivation and willingness to follow the subjects, prefer-
ring the face-to-face ones. This result is consistent with the studies by Altunay [17] and
Gunes [19]. In addition, Muzammıl, Sutawıjaya and Harsası [31] conclude that interaction
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(between students, or students and tutors) is an important variable and has a positive effect
on student satisfaction.
In addition, we can conclude from the results that students demand greater coordina-
tion between teachers of different subjects, better communication, and greater sympathy
on the part of teachers regarding the situation of stress, overwhelmed-ness and frustration
generated by COVID-19. Likewise, they express their dissatisfaction with the excess of
tasks and work that the teachers require them to submit, as well as the lack of participation
or follow-up or attention on the part of the teacher towards the students. This conclusion is
also drawn in the studies by Trujillo et al. [4] and Demuyakor [6]. Similarly, Landrum, Guil-
beau and Garza [32] also talk about this teacher–student interaction, where this dialogue
“implied a constant tension between the self and the other, the activity and the passivity,
giving and receiving, the preparation and the spontaneity, to instruct and learn, to direct
and follow, to affirm and withdraw”.
In terms of results in favour of the EL educational model, students indicate its time
flexibility, meaning they can study in their own time and from their own place, which
was also found by Bagrıacık [33], and in the benefits of the EL model by Rosenberg [9]
and Area and Adell [10]. The reduction in economic expenses, less noisy lessons and the
availability of recorded lessons, are mentioned by the students as advantages of the EL
educational model. However, they also focus their attention on the technical problems
of the university platform, lack of or bad connectivity to the internet from their homes,
or lack of technological gadgets (computers, tablets or mobiles). The same results are
shown in the works of Altunay [18], Demuyakor [6], Muthuprasad et al. [7], Noviana,
Sukardi and Suryanti [21] and Trujillo et al. [4]. In particular, it is essential to mention the
study by Rodicio-García et al. [34], where they carry out a study on the digital divide in
university students.
Finally, it should be noted that although students prefer an F2FL model (49%), there is
a high percentage (44%) of students who, in order to continue with their training process,
would be in favour of a BL model, and only 7% would be happy to continue their education
with a fully remote EL model. Almost the same percentage of students would prefer to
continue their training in the next academic year with an F2FL or BL model. However, we
want to emphasize that their answers to the questionnaire are conditioned by the pandemic,
in the sense that they and the teaching staff thought that the international COVID-19
situation would not be under control, and that in the next academic year all of us would
have to make further adaptations. The authors believe that this is the real reason why the
second option of educational model for the students was the BL model. For them, the
BL model is understood as having access to theoretical lessons recorded or synchronous
online, and to other documents or material available online, and more hours of face-to-face
practical lessons to be able to have access to manipulative materials, to interact with the
teacher and the rest of the classmates. This is the same conclusion that Gunes [19] and
Chandra and Fisher [15] make in their studies. Hussein et al. [35] state that many students
still prefer the traditional learning approach, but the number of students in the e-learning
field is increasing and that an adaptive e-learning approach does not only enhance content
construction but also domain knowledge and pedagogy.
Finally, we would like to highlight the aspect of subjectivity that emerged from the
analysis of the original fragments of the questionnaire answered by the students. From
their own answers, the main idea is the lack of empathy and adaptability of teachers
to the new pandemic situation. Almost half (46%) of the students complain about the
lack of attention received from their teachers, who only upload documents and set new
assignments (not planned at the beginning of the course), but do not give online classes.
This causes demotivation and negative emotions. Thirteen per cent of the students say that
they feel overwhelmed due to home confinement, isolation, or having family problems.
A further 11% of them express feelings or emotions of stress and anxiety with constant
fatigue and the impossibility of concentrating on their studies. They are worried about
their training and education, as well as the global pandemic situation. In this sense, we
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wish to highlight the study by Valero et al. [36], in which they compile studies that analyse
how the global pandemic has affected the mental and emotional health of individuals,
as well as self-care strategies in home isolation. That is why it is understandable that
the surveyed students show these feelings, in the same way as any other individual who
is suffering a similar situation, since they also want to achieve academic success, which
in itself creates anxiety and even more if we relate it to mathematics. As Tuncer and
Yilmaz [37] show that there is a positive relationship between achievement and success
in the mathematics class and the attitude of students, with the relationship with anxiety
being negative, as well as the relationship between anxiety and attitude being negative
and significant. We should also mention the study by Zang et al. [38], who assess the
adverse impact of the COVID-19 outbreak on Chinese college students’ mental health,
seek to understand the underlying mechanisms, and explore feasible mitigation strategies.
Their results show that 85% of respondents reported their worries about COVID-19, and
over 20% reported at least one form of mental distress, and the prevalence of negative
emotions was higher than in previous studies. Moreover, they say that the isolated home
situation and social distancing for a long time might cause irregular lifestyles with poor
sleep quality, stress and anxiety over their academic or future career. It is therefore normal
that our students feel these emotions of stress, anxiety, overwhelmed-ness, and the need to
share them with other people—in this case with the teachers—and they complain when
the teaching staff do not pay attention to them.
6. Conclusions
The COVID-19 pandemic situation has affected many areas of life, including education
at all levels. Universities and other institutions were forced to close and change their way of
teaching from an F2FL model to an EL model. We consider that it is important to discover
the perceptions and opinions that students have of their training process if we want this
process to be effective and meaningful, both in a pandemic situation and simply as a future
learning model. In summary, our research, a survey about the perceptions and opinions of
university students, produces the following main ideas.
Firstly, in favour of the F2FL model, the students demand social interaction with the
teacher and with each other, to ask questions or voice doubts directly in class, or to have the
possibility to manipulate physical material and work in groups with collaborative learning.
As many as 88% of the students say that the F2FL model was effective and 49% of them would
like to continue their training with this model. Negative aspects of F2FL model were that the
F2F lessons are not recorded, and that the classes could be noisy and have interruptions.
Secondly, in favour of the EL model, the students note the idea of timetable flexibility,
more silence during the class (the teacher’s explanations can be heard perfectly), economic
aspects, recorded lessons and more time to study at home. Their negative ideas focus
on technical problems, excessive assignments and the lack of teacher attention. Of the
students, 68% say that the EL model was effective, but only 7% would continue their
learning process using it.
A further 44% of the scholars would carry on their teaching/learning process with
a BL model. This consists of a mixed model between F2FL and EL, with synchronous or
recorded theoretical lessons, and F2F practical classes to socialize, work in groups and
manipulate materials.
The last idea we wish to highlight concerns subjectivity. A fourth open question was
included in the questionnaire where the students could express what they wanted. In this
question, 46% of them mention the lack of empathy and adaptability shown by teachers of
other subjects, and the excess of assigned work. Additionally, 13% of them say they feel
overwhelmed and 11% mention stress and anxiety.
The COVID-19 pandemic is still present today and education institutions or specific
classes could be closed or isolated due to positive infection cases. Performing research on
how to increase the quality of the teaching/learning process and how a dramatic situation
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emotionally affects students is paramount. We are aware of the limitations of our research
and that additional studies on students’ preferences are important and need to be carried out.
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